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"Problem 3.112 part ()"

q_dot = 1e6
h=100
L=0.05

D = 0.005
k=25
Tinf= 20

T = -q_dot*xA2/(2*k) + q_dot*L*2/(2"K) + Tb
Tb = q_dot“L*sqrt(D/(4*h"k)) + Tinf

m = sqri{{4*h)/(k*D)}
(Tf - Tinf} / (Tb - Tinf) = exp(-m*(x2-L))

la: Table 1
x x2 T Tf
Run 1 0] 0.05 1054 55.38
Run 2 0.005556 0.05556 104.7 45.82
Run 3 001111  0.06111 1029 38.86
Run 4 001667 006667 998 33.77
Run 5 002222 007222 0548 30.06
Run 6 0.02778 0.07778 8992 27.35
Run 7 0.03333 008333 8313 2536
Run 8 0.03889 0.08889 7511 23.92 I | “ _(_\\‘
Run 9 0.04444 000444 6585 2286 . G+ end o n
Run 10 0.05 01 5536 2200 l
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* Problem 3.121 - influence of Tip Conditions on Fin Performance *

"Given® L-C = |0 mmn
k=180
L=0.01 -é = | e
t = 0.001 ]
"wat” [ PN
Tb = 100 W S
Tinf=25
=100 P2 2w
m = sqr{2"h)/(k*)
Theta_b = Th-Tinf Ac = wt
Mp = sqrt{2*h*t*k)*Theta_b
"Find qf, Rf, efficiency and effectiveness for Case A & B and compare to and infinite fin” - _I'lP
"Case A" l{‘ A_“-
qfp_A = Mp*(sinh(m*L}+h/(m*k)*cosh(m*L))/(cosh(m*L)+h/(m*k)*sinh(m*L})) ;
Rfp_A = Theta_b/qfp_A
off_A = qfp_A/ (h*t*Theta_b) n = 2—._"_‘,
eta_A = gfp_A / (h*(2"L+)*Theta_b) K€
"Case B" .
qfp_B = Mp*tanh{m®L)
Rfp_B = Theta_b/qfp_B ‘A . l Ao
eff_B = qfp_B/ (h"*Theta_b) Shre W ois unkonowen
eta_B = qfp_B / (h*(2*L)*Theta_b) : GnSulys Qre re,ewl-&:‘— pex
“Infinits" bndd Lo J—‘“\
qfp_l = Mp /
Rfp_| = Theta_b/qfp_| q- = Ctp
off_| = qfp_lf (h*t*Theta_b) £ ~
eta_| =0 w
/
Q_ 'F = Q ‘F - W

SOLUTION
Unit Settings: [F}psia){lbm}{degrees

| "ofy =20.18 offy = 19.29 | et=60 | na = 0.9611

e = 0.9645 | =0 h =100 =180

L'L_‘= 001 = 33, Mp = Tfpa = 1514 1
dfps = 144.7 | afpy = 450 Rfpa_= 0.4855 Rfpg = 0.5184,
Rip, = 0.1667 t = 0.001 Tb = 100 Bo=
Tinf = 25
Parametric Table: Table 1

h afis, Na

Run 1 10 1560 0.9959
Run 2 120 1803  0.9537
Run 3 230 3317 09156
Run 4 340 4718  0.881
Run§ 450 602 0.8494
Run 6 560 7236 0.8205
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Parametric Table; Table 1
h afp, Na
Run7? 670 8377 0.7939
Run 8 780 9451  0.7693
Run 9 890 1047  0.7466
Run 10 1000 1143 0.72556
1200 y T y T . ; . r . 1
1000 -0.95
800}~ 409
o« i T <
.E; 600} Joss F
400} 0.8
200 —40.75
c L L N } t L N } " 0.7
0 200 400 600 800 1000
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*Problem 3.136 - Performance Logic Chip Heat Sink "

Tinf=25
h=1500

k = 400
Wec=0.016
w = 0.00025
8 =0.0005
Lf = 0.006
Lb = 0.003
P = 4*w

Ac = w'2 Need Jdo Fad Wy,
N*(S) = We £ Numoor of Yns Vi %mp{— m
b £

Nf= N*2 QW

Af = w2 * Nf
Atot = We2

Awof = Atot - Af —r&b AN M —[:o
Rb = Lbi/(k*Atot) gw_w ﬁs

Repp = 5e-8 _

Rcontact = Rcpp/Atot QF

Rwof = 1/(h*Awof)

m = sqrt{{h*P)/(k*Ac)) :
Rf = (sqri(h*P*k*Ac)*(sinh{m*Lf)+h/({m*K)*cosh{m*L))/{cosh(m*LO)+hAm*K)*sinh(m*LH)N (-1} / Nf

Rtot = Reontact + Rb + ( (1/Rf} + 1/Rwof )*(-1)

Tchip = 85 & Mex T‘-‘“% S VN L

q = (Tchip - Tinf) / Rtot

SOLUTION

Unit Settings: [Flpsial/[lbm)}/degreas]

Ac = 6.250E-08 Af =0.000064 Atot = 0.000256
Awof = 0.000162 h =1500 k =400

Lb =0.003 Lf=0.006 m =244.9

N =32 Nf = 1024 P =0.001

q 2765 Rb = 0.0283 Rcontact = 0.01953
Repp = 0.000005 Rf =0.1767 Riot =0.217

Rwof =3.472 § =0.0005 Tchip =85

Tinf =25 w =(.00028 We =0.016
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